AD-753  058 


FLIGHT  TEST  AND  EVALUATION  OF  HELIPORT 
LIGHTING  FOR  IFR 


Thomas  H.  Paprocki 


National  Aviation  Facilities  Experimental  Center 


Prepared  for: 

Federal  Aviation  Administration 


December  1972 


L 


DISTRIBUTED  BY: 


NifilSI 


National  Technical  Information  Service 
U.  S.  DEPARTMENT  OF  COMMERCE 

5285  Port  Royal  Road,  Springfield  Va.  22151 


AD753058 


iMirt  «•  FAA-RO-  72-133 


FLIGHT  TEST  AND  EVALUATION  OF  HELIPORT  LIGHTING  FOR  IFR 


Thomas  H.  Paprocki 

National  Aviation  Facilities  Experimental  Center 
Atlantic  City,  New  Jersey  08405 


DECEMBER  1972 


D  D  < 

.  i  j  r*~  *  • 


r' 

v 


;ii’ 

IU1 


m- 

Ju 


r'V  2S 


j  *  t  c 

u 


C 


FINAL  REPORT 

Availability  is  unlimited.  Document  may  be  released  to  the 
National  Technical  Information  Service,  Springfield,  Virginia 
?  22151,  for  sale  to  die  public. 

Reproduced  hy 

NATIONAL  TECHNICAL 
i  INFORMATION  SERVICE 

U  $  Deportment  of  Commerce 
Springfield  VA  22151 

DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 
Systems  Research  &  Development  Service 
Washington  D.  C.,  20591 


*1.1*  ■*?*>*$»*»,.  -'VS' 


!  ucssitt;  dr  r 

- - 

IDS 

MltlfctlM  S? 

MC 

w;  s«tt«  □ 

wur.tr: 

:•)  □ 
on  . 

ir . 

|  iisniMTitw/utiiutittn  coses  j 

out. 

i.'AlL  tv.f  .r.CiA'. 

f\ 

1 

1 

! 

! 

The  contents  of  this  report  reflect  the  views  of  the  National 
Aviation  Facilities  Experimental  Center,  Atlantic  City,  New 
Jersey,  which  is  responsible  for  the  facts  and  the  accuracy  of  the 
data  presented  herein.  The  contents  do  not  necessarily  reflect  the 
official  views  or  policy  of  the  Department  of  Transportation.  This 
report  does  not  constitute  a  standard,  specification  or  regulation. 


The  Federal  Aviation  Administration  is  responsible  for  the  promotion,  regulation 
and  safety  of  civil  aviation  and  for  the  development  and  operation  of  a  common 
system  of  air  navigation  and  air  traffic  control  facilities  which  provides  for  the 
safe  and  efficient  use  of  airspace  by  both  civil  and  military  aircraft. 


’The  National  Aviation  Facilities  Experimental  Center  maintains  laboratories, 
facilities,  skills  and  services  to  support  FAA  research,  development  and  imple¬ 
mentation  programs  through  analysis,  experimentation  and  evaluation  of  aviation 
concepts,  procedures,  systems  and  equipment. 
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INTRODUCTION 


Purpose. 

The  purpose  of  this  project  was  to  evaluate  the  effectiveness  and 
suitability  of  several  proposed  heliport  IFR  approach  lighting  system 
configurations,  and  to  determine  which,  if  any,  would  provide  the  most 
economical  yet  adequate  visual  guidance. 

Background. 

The  first  approach  lighting  evaluation  for  helicopter  operations  was 
conducted  at  Fort  Belvoir,  Virginia  in  a  joint  FAA/Army  program  during 
1964.  Information  available  at  that  time  indicated  that  helicopters  would 
be  operated  on  approach  angles  of  about  12  to  30  degrees.  These  steep  angles 
resulted  in  trials  being  conducted  on  various  patterns  of  lights,  all  located 
within  the  boundaries  of  the  helipad  perimeter  lighting.  The  results  of 
this  program  established  that  the  lowest  approach  angle  (12  degrees) 
exceeded  the  normal  operating  limitations  of  the  aircraft  participating 
in  the  program,  the  CH-21C  primary  helicopter  used.  Consequently,  consid¬ 
erable  doubt  existed  concerning  the  validity  of  the  operating  requirements 
established  for  the  program.  The  evaluators  recorranended  additional' tests 
to  be  held  later  due  to  the  problems  that  had  arisen  in  the  Fort  Belvoir 
program. 

During  the  intervening  period  more  realistic  operating  requirements 
for  helicopters  have  been  established,  and  approach  angles  of  six  degrees 
and  lower  have  been  specified  for  present  day  helicopters.  This  require¬ 
ment  has  not  been  verified,  however,  since  there  exists  no  standard  ILS 
equipment  developed  specifically  for  helicopters.  Systems  of  this 
type  are  just  now  being  acceptance  tested  in  the  U.  S. 

A  decision  to  resume  testing  of  lighting  systems  to  support  both  VFR 
and  IFR  helicopter  operations  was  made  in  1967,  however,  and  the  effort 
was  begun  Immediately.  The  development  of  criteria  under  which  the  VFR 
lighting  evaluation  should  be  conducted  was  rather  straight-forward,  since 
a  good  deal  of  VFR  helicopter  operational  experience  had  been  gained 
during  the  intervening  three  year  period.  Accordingly,  a  joint  FAA/ 

Military  helicopter  VFR  lighting  evaluation  was  accomplished  during  1968 
at  Fort  Meade,  Maryland,  and  the  results  were  published  during  March  of 
1969  in  final  report  form.(l) 


Thomas  H.  Paprocki,  Flight  Test  ar.d  Evaluation  of  Heliport  Lighting 
for  VFR,  Report  No.  FAA-RD-68-61 ,  March  1969,  NAFEC,  Atlantic  City, 
New  Jersey. 
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Efforts  to  undertake  and  accomplish  a  similar  evaluation  for  heli¬ 
copter  IFR  lighting  systems  progressed  less  rapidly,  principally  because 
of  the  lack  of  information  about  and  experience  with  IFR  helicopter  opera¬ 
tions.  Numerous  meetings  between  representatives  of  FAA,  the  Military 
services,  and  other  helicopter  operators,  in  effect  a  joint  advisory  group, 
took  place  in  an  effort  to  develop  realistic  testing  criteria  at  a  time 
when  IFR  helicopter  procedures  themselves  were  still  under  development. 
Agreement  on  the  criteria  to  be  applied,  techniques  of  evaluation 
and  configurational  dimensions  to  be  used  as  a  guide  was  finally 
reached  during  early  1970.  The  actual  IFR  lighting  evaluation 
effort  took  place  at  NAFEC  and  at  the  Naval  Air  Test  Center  (NATC), 

Patuxent  River,  Maryland,  during  1971  and  1972. 

Description  of  the  System  (See  Figure  1). 

A  system  of  182  individual  PAR-56,  200  watt  airport  approach  light¬ 
ing  fixtures  was  installed  in  the  approach  zone  of  Runway  35  (presently 
closed)  at  NAFEC  in  such  a  manner  as  to  serve  as  an  approach  lighting  test 
system  for  a  helipad  established  on  the  hard-surfaced  underun  area  adja¬ 
cent  to  the  Runway  35  threshold.  The  lights  were  circuited  so  as  to  permit 
display  of  a  number  of  different  proposed  heliport  IFR  approach  lighting 
patterns.  A  capability  for  varying  lamp  intensity  from  zero  to  full- 
brightness  was  included  in  the  system.  Pattern  changes  could  be  accom¬ 
plished  within  seconds  from  the  lighting  control  structure  nearby,  and 
full  VHF  and  UHF  ground-to-air  communications  were  provided. 

The  helipad  landing  area  was  outlined  with  a  standard  yellow  VFR 
perimeter  pad  lighting  system,  as  developed  during  the  VFR  evaluation 
effort  (Figure  2). 

A  microwave  electronic  Instrument  Landing  System  (ILS)  was  provided 
and  a  test  aircraft  instrumented  so  as  to  permit  the  subject  pilot  to 
execute  instrument  approachs  during  the  actual  weather  data  collection 
runs  (Figure  3).  The  ILS  equipment  itself  was  not  under  test  or  eval¬ 
uation  but  rather  served  as  a  test  facility  or  evaluation  tool.  Radar 
vectors  were  used  to  position  the  test  helicopter  for  each  approach. 

Several  smaller  constant  current  regulators  were  utilized,  rather 
than  one  or  two  larger  capacity  units,  so  ?s  to  permit  maximum  flexibility 
of  control  and  switching.  In  addition,  all  power  cables  were  of  the 
weather  resistant  type  installed  above  ground  to  facilitate,  rapid  changing 
of  the  power  circuits.  An  added  advantage  to  the  multiple  regulator  instal¬ 
lation  was  that,  with  so  many  power  supplies,  the  maximum  voltages  present 
in  any  one  circuit  were  lower  and  thus  less  hazardous. 

The  test  bed  aircraft  used  at  NAFEC  was  a  Bell  Military  UH-1H 
helicopter  obtained  through  loan  from  the  U.S.  Army  (Figure  4). 

Navy  helicopters  of  the  H-3,  H-46  and  H-53  type  were  later  used  for  test¬ 
ing  of  like  systems  installed  at  N.A.T.C.  Patuxent  River,  Md. 
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FIGURE  1,  EXPERIMENTAL  SYSTEM 


DISCUSSION 


Test  Design. 

Initially  it  was  thought  that  the  choice  of  the  most  suitable  and 
adequate  IFR  helicopter  approach  lighting  system  could  be  made  on  the 
basis  of  data  obtained  from  flight  evaluations  conducted  under  VFR  con¬ 
ditions  using  simulation  techniques  to  approximate  the  restricted  visa- 
bility  found  under  actual  IFR  conditions.  It  was  felt  that  this  would  be 
a  more  desirable  testing  technique  to  use  than  actual  weather  flying, 
since  It  would  be  possible  to  schedule  evaluation  flights  and  to  utilize  a 
much  larger  cross-section  of  subject  pilots.  Dependence  upon  the  occur¬ 
rence  of  real  IFR  weather  might  severely  restrict  both  the  number  of  flights 
that  could  be  accomplished  and  the  number  of  subjects  that  one  could  rea¬ 
sonably  expect  to  have  on  hand.  A  realistic  analysis  of  the  IFR  simulation 
techniques  available  for  use,  however,  coupled  with  a  limited  amount  of 
flight  testing  of  these  methods  of  simulation,  revealed  that  it  would  be 
necessary  to  obtain  data  under  actual  IFR  weather  conditions  if  any  valid 
conclusions  were  to  be  reached.  Even  though  such  a  course  of  action 
would  prolong  the  testing  period  significantly,  it  was  decided  that  the 
actual  weather  flight  testing  technique  was  the  only  reliable  path  to 
follow.  With  this  in  mind,  it  was  decided  to  conduct  the  evaluation 
effort  at  NAFEC  and  at  N.A.T.C.,  Patuxent  River,  Maryland  concurrently, 
since  helicopters  and  qualified  instrument  rated  pilots  could  be  made 
available  on  an  "on-call"  basis  at  these  locations. 

The  configurations  of  approach  lighting  to  be  tested  were  evolved 
from  a  number  of  patterns  suggested  or  recommended  by  individuals 
with  a  considerable  amount  of  experience  in  helicopter  instrument  opera¬ 
tions.  They  had,  of  course,  used  the  operational  parameters  to  be 
described  later  in  this  report  as  a  basis  for  developing  their  system 
design.  Approximately  ten  of  the  suggested  patterns  were  displayed  to 
the  entire  advisory  group,  using  a  miniature  mock-up  board,  for  consider¬ 
ation.  The  three  most  promising  patterns,  as  determined  by  tha  group, 
were  then  designated  as  the  configurations  to  be  compared  and  evaluated 
.  in  full  scale,  and  under  actual  IFR  weather  conditions.  These  test 
systems  were  designated  patterns  "A",  "B"  and  "C",  (Figures  5,  6  &  7)  and 
will  be  so  referred  to  throughout  the  report.  In  general,  it  can  be 
said  that  pattern  "A"  was  essentially  a  "lines-toward-the-pad"  configuration, 
"C"  essentially  a  "bars-toward-the-pad"  configuration,  and  "B"  a  combination 
of  the  two  concepts.  All  three  patterns  were,  however,  somewhat  similar 
with  respect  to  width,  length  and  directional  geometry,  since  the  operational 
parameters  virtually  dictated  these  aspects  of  the  design.  At  approximately 
mid-point  in  the  flight  evaluation  effort  the  project  team  met  to  determine 
whether  any  changes  or  alterations  to  the  testing  technique  were  necessary. 

It  was  agreed  that  the  overall  evaluation  procedure  was  working  just 
about  as  had  been  planned,  and  that  the  data  obtained  up  to  that  time 
seemed  to  be  of  form  and  quality  suitable  for  the  ultimate  determination 
of  which  approach  lighting  pattern  would  be  most  satisfactory.  Several 
of  the  subject  pilots  had,  prior  to  the  meeting,  suggested  that  the 


"B"  pattern  might  be  improved  by  the  elimination  of  two  rows  of  lights 
(those  at  each  hundred  foot  station  from  the  pad  and  25  feet  on  either 
side  of  the  centerline  of  the  system)  that  seemed  to  provide  little 
in  the  way  of  guidance  and  much  in  the  way  of  excessive  glare.  The 
matter  was  discussed  in  detail,  and  a  decision  reached  to  accept  the 
modification  as  an  obvious  and  desirable  change  in  the  pattern.  It 
was  felt  that  sufficient  time  and  probable  weather  occurrences  remained 
to  permit  valid  evaluation  of  the  altered  system.  The  "Bmoc|"  pattern 
(Figure  8)  was  thereafter  substituted  for  the  "B"  pattern  and  consid¬ 
ered,  from  that  time  onward,  as  one  of  the  three  basic  configurations 
under  evaluation.  Though  not  actually  part  of  the  three  basic  and  one  . 
evolved  approach  lighting  patterns,  the  wing  bars  as  shown  in  Figure  9 
were  included  as  a  common  component  in  all  of  the  patterns.  They  were 
meant  to  provide  a  measure  of  supplemental  roll  and  alignment  guidance 
for  the  pilot  once  he  had  reached  the  point  in  his  approach  whereafter  the 
actual  pad  perimeter  lighting  system  might  be  masked  from  view  by  the 
nose-up  landing  attitude  of  the  helicopter.  These  lights  were  of  the 
same  high-intensity  type  as  those  of  the  approach  lighting  systems. 

They  were,  however,  used  at  lower  intensity  settings  throughout  the 
evaluation,  and  could  just  as  easily  have  been  of  a  medium  intensity  type. 

The  high- intensity  lights  of  the  various  approach  lighting  patterns 
were  habitually  energized  at  the  highest  intensity  settings  possible 
(100%  -  6.6A)  except  when  temporarily  turned  down  at  the  pilots's  request. 

The  use  of  uni -directional  200W  PAR  type  lamps  throughout  the  approach 
lighting  system  was  specified  to  ensure  that  sufficient  intensity  was  avail¬ 
able  in  the  event  that  it  was  needed.  A  pre-determination  was  made  that 
this  particular  size  and  type  of  lamp  would  be  the  most  likely  to  provide 
sufficient  brightness  without  compromising  any  system  effectiveness  with 
excessive  glare.  Helicopter  pilots  are  more  likely  to  be  affected 
adversely  by  high  lighting  system  brightnesses,  since  approach  speeds 
are  slower  than  those  of  most  conventional  aircraft  and  expose  the  pilot 
to  glare  conditions  for  longer  periods  of  time. 

Lower  intensity  1020  Lumen  lamps  were  used  for  the  helipad  perimeter 
lighting  portion  of  the  system,  since  these  are  the  type  specified  for  the 
purpose.  It  was  anticipated  that  this  portion  of  the  system  would  not  be 
discernable  at  extreme  ranges  under  the  visibility  restraints  of  instrument 
weather.  This  was  not  considered  to  be  a  detriment,  however,  since 
a  readily  identifiable  and  effective  approach  lighting  system  would 
be  sufficient  to  guide  the  pilot  in  to  the  closer  range  at  which  the 
helipad  perimeter  lighting  system  could  be  identified  as  outlining  the 
landing  area.  Since  conventional  runway  edge  lights  are  not  required 
to  provide  approach  guidance  under  restricted  visibility  conditions, 
similar  reasoning  leads  us  to  conclude  that  the  helipad  perimeter  lighting 
system  need  not  perform  a  like  function  of  providing  approach  guidance  for 
helicopter  operations. 
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FIGURE  9.  WING  BAR  CONFIGURATION 


The  military  UH-1H  "Huey"  helicopter  used  during  the  actual  weather 
flight  evaluation  at  NAFEC  was  chosen  for  a  number  of  reasons,  even  though 
It  was  recognized  that  it  was  not  the  type  most  likely  to  be  encountered 
in  civil  helicopter  air-carrier  operations.  Due  to  it's  widespread  use 
throughout  the  military  services,  the  "Huey"  was  the  helicopter  with  which 
more  FAA  and  military  pilots  would  be  familiar.  Further,  it  was  readily 
available  through  loan  from  the  U.S.  Army,  and  provided  an  admirable  test 
bed  from  the  viewpoint  of  ILS  electronic  equipment  installation,  observer 
seating  location,  ease  of  maintenance,  etc.  Supplemental  testing  with 
helicopters  of  larger  sizes  and  types  more  closely  approximating  those  In 
civil  use  confirmed  that  the  flight  characteristics  of  the  "Huey"  were 
similar  enough  that  data  obtained  would  be  applicable  to  those  other  types 
as  well. 

Among  the  larger  types  of  helicopters  flown  while  making  this  "suit¬ 
ability"  determination  were  the  Military  H-3,  the  H-53,  the  H-45  and 
the  H-52  types. 

As  was  mentioned  earlier,  an  additional  evaluation  site  was  estab¬ 
lished  at  the  Patuxent  River  Naval  Air  Test  Center  so  as  to  permit 
utilization  of  the  substantial  aircraft  and  pilot  resources  normally 
assigned  to  that  facility.  Unfortunately,  difficulties  encountered  with 
the  installation  of  a  suitable  RADAR  Ground  Controlled  Approach  (GCA) 

System  to  support  the  evaluation  effort  and  subsequent  development  of 
flight  procedures  prevented  commissioning  of  the  facility  in  time  to 
obtain  any  actual -weather  flight  data.  The  installation  was  used,  however, 
to  make  a  portion  of  the  "suitablity"  determination  previously  mentioned, 
and  to  evaluate  a  variation  in  "wing-bar"  configuration  after  the  NAFEC 
test  facility  had  been  shut  down. 

The  bulk  of  the  "subjective"  pilot  opinion  obtained  during  and  as  a 
result  of  the  actual  weather  flight  testing  at  NAFEC  was  furnished  by  four 
NAFEC  helicopter  pilots  assigned  to  the  evaluation  effort.  While  this  is, 
admittedly,  a  small  number  of  subjects  from  which  to  draw  conclusive 
opinion  data,  it  is  about  all  that  could  be  reasonably  utilized  considering 
the  nature  of  the  evaluation  and  the  test  conditions  established.  It  was 
felt  that  had  a  greater  number  of  pilots  been  assigned  to  the  project  as 
subjects,  they  would  not  have  experienced  sufficient  exposure  to  the 
actual  weather  conditions  encountered. 

The  possibility  of  utilizing  a  rotation  of  subject  pilot  assign¬ 
ments  was  considered,  but  rejected  as  not  providing  any  assurance  that 
the  participating  pilots  would  have  sufficient  repeated  experience,  In 
actual  IFR  weather,  on  all  of  the  systems  under  evaluation  to  render 
valid  opinions.  It  was  thought  that  the  subjective  opinions  and  comments 
from  only  a  few  thoroughly-experienced  project  pilots  would  be  more  valu¬ 
able  than  a  greater  number  of  judgments  from  subjects  having  perhaps  less- 
than-adequate  exposure  to  the  systems  being  evaluated.  Additional 
considerations  of  specialized  pilot  training,  the  requirement  for  ILS 


Instrumenta  :on  and  familiarity  with  its  use,  and  the  need  for  pilots  with 
a  knowledge  of  the  pitfalls  of  subjective  evaluation  techniques  all 
combined  to  make  use  of  a  larger  subject  group  impractical. 

After  considerable  discussion  and  research,  the  joint  advisory  group 
agreed  to  the  establishment  of  the  following  minimum  criteria  and  evalu¬ 
ation  parameters: 

1.  Considering  glide  slope  values  of  3°  to  6°  as  being  the  optimum 
for  civil  type  helicopter  operations,  all  flight  test  approaches  were  to 
be  accomplished  at  the  more  critical  6°  glide  slope  angle. 

2.  Taking  into  consideration  the  somewhat  greater  deceleration  time 
of  the  heavier  and  larger  types  of  helicopters,  a  decision  height  of 

200  feet-above-terrai n  was  established. 

3.  Minimum  visibility,  as  reported,  during  which  flight  evaluation 
would  be  accomplished  was  set  at  one-quarter  mile. 

4.  RADAR  vectors  to  the  ILS  "gate"  would  be  used,  positioning  the 
helicopter  so  as  to  intercept  the  ILS  localizer  and  glide  path  on-course 
signal  at  a  range  of  approximately  three  miles. 

5.  Final  approach  speeds  of  40  to  90  knots  to  the  flare  point  were 
considered  acceptable. 

6.  The  helicopter  was  to  decelerate  to  a  zero  ground  speed  at  or 
before  reaching  the  hover  point  above  the  helipad. 

In  order  to  collect  as  much  relevant  objective  data  as  possible,  the  pro¬ 
ject  manager  accompanied  each  data  collection  flight  as  observer  to  re¬ 
cord  such  information  as  follows: 

1.  Date  and  time  of  each  approach. 

2.  Reported  weather. 

3.  Actual  weather  (ceilings,  visibilities,  etc.)  as  observed  from 
the  aircraft  during  each  approach. 

4.  Indicated  altitude  upon  first  sighting  lights. 

5.  Pilot  comments  as  to  ease  of  identification,  pattern  appearance, 
type  and  quality  of  visual  guidance,  etc. 

6.  Pattern  displayed  and  intensity  used. 

7.  Pilot  flying  each  approach. 
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Test  Procedures  and  Conditions. 

So  as  to  be  as  certain  as  possible  of  taking  advantage  of  whatever 
restricted  visibility  weather  occurred  at  NAFEC,  a  system  of  "weather 
stand-by"  or  "on-call"  status  for  pilots  and  aircraft  was  set  up.  During 
the  periods  of  normally  heavy  and  frequent  fog  conditions  within  the 
immediate  area,  the  Fall  and  Spring  seasons,  the  project  manager  and  his 
project  pilot  continually  monitored  prevailing  weather  conditions  ar.j 
Weather  Bureau  forecasts.  Whenever  it  appeared  that  restricted  visibility 
conditions,  as  a  result  of  fog  or  other  forms  of  precipitation,  would 
occur,  the  "stand-by"  or  "on-call"  condition  was  established.  Two  of  the 
four  subject  pilots  and  the  crew  chief  were  alerted  and  instructed  to  be 
ready  for  immediate  data  collection  flights  in  the  event  that  the  desired 
weather  conditions  developed.  As  a  rule-of-thumb,  pilots  were  called  onto 
the  base  for  duty  whenever  the  celling  and  visibility  reported  reached  500 
feet  and  1  mile  or  less.  The  helicopter,  with  the  two  subject  pilots  and 
one  observer,  was  launched  as  soon  as  the  visibility  decreased  below  one 
mile  and/or  the  ceiling  dropped  to  300  feet  or  less. 

Once  airborne,  the  project  pilots' executed  ILS  approaches  to  the 
lighting  patterns  so  long  as  the  weather  conditions  resulted  in  reported 
ceilings  within  the  100  to  300  foot  range  and  visibilities  of  1/4  to  1  1/2 
miles.  When  visibility  conditions  either  improved  or  threatened  to. 
deteriorate  to  the  point  where  further  approaches  would  be  impossible, 
the  helicopter  landed  and  flight  testing  was  terminated. 

On  those  occasions  when  conditions  permitted  a  longer  flight  session, 
the  back-up  team  of  pilots  was  called  upon  to  continue  the  data-collectlon 
effort. 

The  "weather-watch"  and  possible  call-up  situation  was  maintained 
24  hours-a-day,  seven-days -a -week  for  an  8  month  period  from  October  of 
1971  to  May  of  1972.  During  this  period  the  few  occurrences  of  suitable 
weather  having  been  missed  can  be  attributed  to  either  required  main¬ 
tenance  downtime  for  the  helicopter  or  nonavailability  of  assigned  project 
pilots  due  to  conflicting  duties  on  other  projects. 

Normal  flight  procedure  during  data  collection  flight  activities,  as 
shown  diagramatlcally  on  Figure  10,  was  to  depart  the  helipad  in  a  South¬ 
easterly  direction,  climbing  to  and  maintaining  a  1500  foot  altitude  on  a 
150°  heading  until  vectored  to  intercept  the  ILS  localizer  by  NAFEC 
Approach  Control.  The  ILS  glide  path  angle  was  preset  to  6°  for  each 
approach,  with  the  localizer  aligned  along  the  runway  35  heading. 

The  subject  pilot  was  responsible  for  all  control  of  the  aircraft, 
flying  it  from  the  command  right-hand  seat.  The  co-pilot,  in  the  left- 
hand  seat,  handled  communications  with  tower  and  approach  control  and 
acted  as  Safety  Pilot  for  the  exercise.  Once  established  on  glide  path 
and  localizer,  the  subject  pilot  flew  the  aircraft  by  crosspointer  indi¬ 
cation  until  such  time  as  either  he  or  the  co-pilot  picked  up  the  approach 
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FIGURE  10.  DIAGRAM  OF  FLIGHT  PATTERN 


lighting  system  under  evaluation  or  else  broke  off  the  approach  upon  reach¬ 
ing  the  decision  height  of  200  feet-above- terrain  without  making  visual 
contact  with  the  lights.  If  visual  contact  was  made  at  or  above  the 
decision  height,  one  pilot  or  the  other  would  announce  "lights"  so  that 
the  contact  height  for  that  approach  and  lighting  pattern  being  flown 
could  be  recorded  by  the  observer  in  the  helicopter.  The  subject  pilot 
then  continued  the  remainder  of  the  approach  visually  to  a  low  hoyer  or 
landing  on  the  helipad  using  the  visual  guidance  provided  by  the  approach 
lights  and  pad  lights.  During  the  entire  flight  the  observer  made  notes 
of  the  weather  condition  and  other  pertinent  data  using  a  hand-held  tape 
recorder.  This  Information  was  later  transferred  to  a  written  logbook  for 
subsequent  study  and  analysis.  Each  of  the  two  pilots  executed  a  minimum 
of  two  approaches  to  each  of  the  three  different  approach  lighting  test 
patterns  per  flight  session,  providing  the  weather  conditions  and  visi¬ 
bility  remained  suitable. 

Results. 

As  mentioned  earlier  in  this  report,  data  used  to  determine  the  results 
of  this  evaluation  effort  was  of  both  subjective  and  objective  nature. 

From  the  comments  and  opinions  of  the  subject  pilots,  as  expressed  verbally 
during  the  flights  to  the  observer  and  in  written  form  on  the  postflight 
questionnaires,  information  about,  and  insight  into  the  identification 
and  guidance  qualities  of  the  lighting  pattern  was  obtained.  The  additional 
statistical  information,  such  as  observed  celling  heights  for  each  approach, 
altitude  at  which  the  "lights"  was  announced  (Contact  height),  reported 
weather  for  each  approach,  etc.,  provided  the  objective  data  from  which 
a  measure  of  system  effectiveness  in  providing  early  visual  contact, 
prior  to  actual  breakout  from  the  obscuration,  could  be  derived.  A 
determination  of  the  most  suitable  configuration  of  lights  depended, 
then,  upon  analysis  and  Interpretation  of  both  forms  of  data. 

Often,  In  attempting  to  choose  the  most  suitable  or  desirable  form 
of  visual  aid  from  among  several,  we  must  consider  not  only  whether  one 
system  or  pattern  provides  adequate  guidance  but  also  if  its  relative  cost, 
in  terms  of  equipment  used  and  land  areas  required,  is  justified.  In  this 
particular  Instance,  however,  such  cost  factors  did  not  enter  into 
the  selection  of  the  most  suitable  system.  Each  of  the  four  patterns 
tested  required  the  same  approximate  ground  area  and  involved  similar 
equipment  costs. 

A  total  of  125  approaches  In  actual  IFR  weather  conditions  at  NAFEC 
were  accomplished  during  the  8  month  period  of  evaluation.  It  Is  reason¬ 
able  to  estimate  that  flight  testing  was  carried  out  during  at  least 
75  percent  of  the  occurrances  of  suitable  weather  within  the  period.  As 
stated  earlier  in  this  report,  aircraft  downtime  and  pilot  unavailability 
account  for  the  remaining  25  percent  estimate  of  opportunities  missed. 

The  breakdown  of  data 'collection  approaches  made,  according  to  reported 
ceilings  from  the  NAFEC  WeatfieP' -Bureau  facility,  was  as  follows: 
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1o.  of  Approaches 

Reported  Ceilings 

25 

100  feet 

69 

200  feet 

14 

300  feet 

8 

400  feet 

9 

500  feet 
&  above 

In  so  far  as  was  possible,  each  of  the  four  assigned  FAA  helicopter 
test  pilots  was  afforded  equal  opportunity  to  serve  as  subject  pilot  on 
data  collection  flights.  It  should  be  borne  in  mind,  however,  that  the 
subject  pilots  were  actually  observing  and  accumulating  experience  with 
the  various  patterns  even  while  serving  as  the  Safety  Pilot  and  not  actu¬ 
ally  controlling  the  aircraft.  It  should  be  noted  also  that  each  of  the 
four  pilots  selected  for  participation  in  the  evaluation  had  a  substantial 
amount  of  previous  experience  both  in  helicopter  instrument  operations  and 
flight  testing  of  visual  aids  of  all  types. 

Objective  Data. 

A  review  of  the  data  obtained  and  recorded  by  the  project  msrver 
present  in  the  helicopter  on  each  data  collection  approach  revealed  thut, 
of  all  the  information  gathered  and  tabulated  (see  Figure  11  for  sample 
portion  of  data  log  sheet),  the  figures  for  observed  ceiling  height  upon 
departure  from  the  helipad  before  each  run  (hereafter  referred  to  as 
"Departure  Ceiling")  and  for  recorded  height  at  which  the  approach  lights 
were  first  perceived  and  identified  can  be  considered  as  the  most  important. 
Other  data,  such  as  prevailing  winds;  reported  weather  conditions;  approach 
speeds  and  rates  of  descent;  were  of  interest,  of  course,  but  not  of  primary 
importance.  In  order  to  obtain  some  figure  that  would  indicate  the 
relative  effectiveness  of  the  different  lighting  configurations  in  providing 
early  visual  contact,  the  average  departure  ceiling  and  contact  height 
‘for  each  of  the  lighting  patterns  was  calculated.  The  difference  figure, 
that  is  contact  height  less  departure  ceiling,  can  be  considered  as 
a  reasonably  accurate  estimate  of  the  benefit  in  altitude  or  height 
before  "breaking  out"  that  each  system  afforded  the  pilot.  Naturally, 
this  figure  cannot  be  relied  upon  for  accuracy  if  calculated  for  single 
approaches,  but  when  minor  variations  in  observer  technique,  pilot  attenta- 
tiveness,  and  flight  variations  are  averaged  out  over  a  large  number 
of  approaches  with  different  pilots,  the  figures  have  merit  in  arranging 
the  lighting  patterns  in  order  of  increasing  effectiveness  for  providing 
early  visual  contact. 
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During  the  first  portion  of  the  flight  evaluation  period,  while  data 
collection  techniques  were  still  being  evolved,  a  total  of  30  approaches 
were  accomplished  without  recording  the  observed  departure  ceiling  heights. 
In  addition,  some  few  approaches  for  which  data  was  obtained  were  conducted 
in  IFR  conditions,  but  during  periods  of  weather  improvement  such  that  the 
data  obtained  was  considered  to  be  only  marginally  valid.  All  of  these 
approaches  were  determined  to  be  unsuitable  for  inclusion  in  the  averaging 
procedure  previously  described  as  having  been  used  to  obtain  the  ranking 
of  pattern  with  regard  to  effectiveness  in  providing  first  visual  contact; 
Thus  the  following  table,  which  shows  the  order  of  effectiveness  for  the 
three  basic  patterns,  was  developed  with  data  from  74  out  of  the  total 
125  approach  runs. 

Pattern  Number  of  Average  Difference  between  Pattern 

Displayed  Approaches  Contact  Ht.  &  Dep.  Ceiling  “Rank 


A  23  111.10  feet  3rd 

B*  28  127.90  feet  2nd 

C  23  145.50  feet  1st 

♦includes  approaches  on  both  B  and  Bmoc(  patterns 

If  the  two  different  variations  of  the  B  pattern  are  considered’ 
separately,  the  B^j  pattern  would  be  ranked  below  the  C  &  B  patterns 
for  having  a  lower  Average  Difference  between  C.H.  and  D.C.  of  119.90 
feet.  The  average  difference  value  for  B  pattern  alone,  without  including 
the  data  for  Bmotj  pattern  approaches,  then  increases  to  a  figure  of 
132.80  feet.  Making  this  distinction  between  the  Bmod  pattern  and  the  B 
pattern  then,  the  table  of  ranks  becomes: 


Pattern 


Number  of 
Approaches 


Average  Difference  Between  Pattern 
Contact  Ht.  &  Dep.  Ceiling  Rank 


111.10  feet 


132.80  feet 
119.90  feet 


C  23  145.50  feet  1st 

These  results  are  not  at  all  surprising,  since  increasing  the  number 
of  lights  within  a  pattern  length  and  width  which  remains  essentially 
constant  will  effectively  increase  the  overall  intensity  of  the  approach 
lighting  system  and  so  increase  the  range  at  which  it  will  first  be 
detected.  The  amount  of  increase  in  overall  effective  intensity  will 
depend  on  both  the  number  of  additional  lights  and  their  location  or  place¬ 
ment  in  relation  to  each  other  and  to  lights  which  are  common  to  all 
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patterns  (such  as.  In  this  case,  the  double  row  centerline  portion  of  the 
system).  In  comparing  the  performance,  from  the  standpoint  of  effective¬ 
ness  In  providing  earliest  visual  contact,  the  additional  lights  within 
the  C  pattern  have  obviously  resulted  in  a  brighter,  more  easily  detected 
system.  Whether  this  same  pattern  also  provides  the  superior  "after¬ 
contact"  guidance  can  only  be  determined  by  analysis  of  the  subjective 
pilot  comment  and  opinion  data. 

Subjective  Data. 

The  pilot  questionnaires,  designed  to  reveal  the  relative  effective¬ 
ness  of  each  of  the  four  approach  lighting  patterns  in  providing  visual 
guidance  after  contact,  were  filled  out  immediately  after  the  project 
actual  weather  flight  evaluation  was  completed.  The  four  subject  pilots 
were  afforded  an  opportunity  to  refresh  their  memories  of  pattern  con¬ 
figurations  and  details  of  the  flight  sessions  by  viewing  motion  picture 
films  taken  during  28  of  the  actual  weather  approaches.  They  also 
listened  to  excerpts  from  tape  recordings  of  their  own  spontaneous  com¬ 
ments  made  in  the  helicopter  during  the  flight  sessions.  Copies  of  each 
of  the  questionnaires  as  completed  by  the  pilots,  are  included  in 
Appendix  A,  along  with  a  composite  questionnaire  showing  a  tabulation 
of  the  ratings  given  on  each  of  the  questions.  The  composite  figures 
were  arrived  at  by  adding  the  rankings  for  each  system  on  each  question, 
assigning  an  intermediate  rank  of  1  1/2  points  in  the  situation 
where  two  systems  were  adjudged  equally  good  as  to  a  specific  feature. 

Thus,  the  lower  the  composite  figure,  the  more  effective  the  particular 
system  was  felt  to  be. 

The  "Bmod"  pattern  was  overwhelmingly  chosen  as  the  most  effective 
and  desirable  overall,  ranking  well  above  each  of  the  other  three  patterns 
in  all  respects  except  that  of  producing  the  least  offensive  glare.  With 
regard  to  that  single  quality,  it  was  ranked  second  to  the  "A"  pattern 
which  contained  the  minimum  number  of  lights. 

The  "B"  pattern  was  ranked  second  in  overall  effectiveness  and 
desirability,  and  superior  to  the  third  ranking  "A"  pattern  in  all  respects 
other  than  the  aforementioned  glare  producing  tendency.  It  ranked  lower 
than  the  "C"  pattern  in  only  one  aspect,  that  of  the  amount  of  aircraft 
pitch  attitude  information  provided,  while  being  judged  approximately 
equal  to  "C"  in  glare  produced. 

The  "A"  pattern  was  ranked  in  third  place  overall,  and  felt  to  be 
superior  to  the  last  ranked  "C"  pattern  in  all  respects  other  than  In  the 
amount  of  aircraft  pitch  attitude  information  provided. • 


The  "C"  pattern  was  judged,  unanimously,  to  be  the  least  desirable, 
both  in  general  arid  in  detail,  for  providing  visual  guidance  after 
contact. 
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Especially  noted  were  spontaneous  comments,  recorded  while  airborne, 
to  the  effect  that: 

1.  Pattern  "A"  might  not  provide  immediate  indication  of  offset 
direction  to  a  pilot  making  contact  with  only  one  sideline 
of  lights.  It  could  leave  some  doubt  in  the  pilot's  mind  as 
to  the  direction  in  which  to  turn  in  order  to  regain  center- 
line  position. 

2.  Pattern  "C"  might  not  provide  immediate  indication  of  the 
direction  in  which  to  fly  upon  first  visual  contact.  The 
mass  of  lights  formed  a  very  bright,  easily  detected 
triangular  shaped  pattern,  but  did  not  provide  a  strong  indication 
of  the  direction  in  which  the  remaining  visual  portion  of  the 
approach  should  be  accomplished. 

3.  Pattern  "B"  provided  the  directional  guidance  required  upon 
making  visual  contact,  but  could,  under  certain  circumstances, 
create  a  glare  condition  and  visual  discomfort  for  the  pilot. 

It  would  have  been  possible  to  perform  a  statistical  analysis  of  the 
questionnaire  results,  and  such  a  course  of  action  was  considered.  The 
procedure  was  rejected,  however,  in  as  much  as  the  very  limited  number  of 
responses  (from  four  subject  pilots)  were  insufficient  for  a  valid 
statistical  study.  The  very  fact  that  all  four  subjects,  completing  their 
questionnaire  evaluation  Independently,  gave  virtually  identical  responses 
in  ranking  the  various  patterns  for  effectiveness  in  a  number  of  different 
respects  gave  support  to  the  validity  of  the  results.  Such  consistency 
of  opinion  and  evaluation,  even  to  specifics  mentioned  in  the  supplemen¬ 
tary  comments,  indicated  a  strong  probability  that  results  obtained  from 
such  subjective  data  were  reasonable. 

In  addition  to  the  comments  concerning  the  effectiveness  of  the 
pattern  variations,  the  subject  pilots  occasionally  offered  suggestions 
for  Improving  portions  of  the  approach  lighting  system  that  were  common 
to  all  of  the  configurations  under  test.  As  a  case  in  point,  several  of 
the  pilots  indicated  that  they  felt  the  effectiveness  of  the  wing  bars, 
located  on  either  side  of  the  landing  pad  and  extending  outwards  for 
close-in  roll  and  maneuvering  guidance,  could  be  improved  by  providing 
additional  fixtures  in  the  gap  between  the  innermost  lights  and  the  pad 
edge.  Since  these  lights  were  intended  to  provide  guidance  during  the 
final  phase  of  the  landing  maneuver,  while  close  to  the  pad  and  well  after 
"breaking-out,"  it  was  felt  that  the  further  minimal  testing  needed  to 
resolve  this  question  could  be  accomplished  with  scheduled  VFR  flights. 
Accordingly,  the  system  installed  at  NATC  Patuxent  River  was  modified  to 
add  two  additional  lights  per  side,  inboard  of  the  test  standard  wing  bar 
lights  at  25  foot  spacings,  as  Indicated  in  Figure  0.  A  number  of  VFR 
approaches  and  landings  with  several  different  pilots  were  accomplished, 
displaying  first  the  original  wing  bar  configuration,  then  one  additional 
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light  on  each  side,  and  finally  the  two  additional  lights  per  side.  Pilot 
opinion  was  unanimous  in  preferring  the  additional  close-in  guidance  pro¬ 
vided  by  the  additional  two  lights  on  each  side. 

Analysis  of  Results. 

The  ranking  of  pattern  effectiveness,  as  determined  from  the  two  . 
different  techniques  of  data  collection,  can  be  best  summarized  as 
follows: 


Pattern 

Designation 


Rank  According  to 
Objective  Data  Subjective  Data 


"A" 

"B" 


IID  II 

Bmod 


4th 

2nd 

3rd 

1st 


3rd 

2nd 

1st 

4th 


At  first  glance,  it  would  appear  that  the  two  forms  of  data  collection 
evolved  thoroughly  conflicting  results,  and  that  the  validity  of  any  con¬ 
clusions  drawn  from  such  data  might  well  be  invalid.  It  should  be  borne  in 
mind,  however,  that  each  form  of  data  collection  was  intended  to  evaluate  a 
certain  aspect  of  pattern  performance  or  effectiveness.  In  particular, 
the  objective  data  (observations  of  ceiling  height,  recording  of  breakout 
altitude,  etc.)  was  decided  upon  as  the  most  suitable  technique  for  determing 
the  best  pattern  for  providing  early  visual  contact  and  identification.  The 
subjective  data  (pilot  opinion,  comments,  preferences,  etc.)  was  then 
chosen  as  the  most  valid  indication  of  the  degree  of  visual  guidance  that 
each  pattern  afforded  after  initial  visual  contact  had  been  established. 

We  have,  therefore  a  situation  wherein  the  pattern  chosen  as  most 
effective  in  providing  early  contact  and  identification,  pattern  "C,"  has 
also  been  judged  least  adequate  frcm  the  standpoint  of  post-contact  visual 
guidance  capability.  In  other  words,  the  pattern  "C"  configuration  will 
attract  the  pilot's  attention  first,  having  the  greatest  "punch"  or  penetra¬ 
tion,  but  thereafter  offers  the  pilot  only  the  minimum  of  attitude 
and  directional  guidance  to  lead  him  further  on  to  a  successful  landing. 
Considering  the  situation  a  bit  further,  we  find  that  this  pattern  "C"  might 
possibly,  under  extremely  low  visibility  conditions,  induce  a  pilot  to 
continue  his  approach,  following  a  satisfying  early  "break-out,"  until 
he  finds  himself  in  a  much  closer-to-the-ground  position  than  he  would 
care  to  be,  without  sufficient  guidance  to  enable  him  to  complete  his 
landing.  Here  then  we  have  a  possibly  deceptive  and  dangerous  situation 
developing,  one  that  must  count  seriously  against  the  "C"  pattern  as 
a  choice  for  adoption  as  a  standard. 
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3 


a 
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On  the  other  hand,  and  seemingly  diametrically  opposed  to  the  pattern 
"C"  case,  we  can  see  that  the  pattern  which  provided  the  maximum  of 

visual  guidance  after  contact  with  the  system  had  been  made,  did  not  pro¬ 
vide  as  satisfactory  early  identification  or  "pick-up"  as  did  either  the 
"C"  or  "B"  patterns.  This  would  seem  to  rule  out  the  "B„0c."  pattern  also, 
leading  us  to  accept  the  "B"  pattern  as  the  only  reasonable  choice, 
even  though  it  was  not  determined  to  be  outstanding  in  either  category 
of  qualifications.  Examining  the  case  for  choosing  the  "Bmod"  somewhat 
further,  we  can  see  that,  unlike  the  "C"  pattern,  there  appears  to  be 
no  likelihood  of  a  possibly  dangerous  situation  developing  for  a  pilot 
making  an  approach  using  the  "B^d"  pattern.  Since  the  system  penetration 
or  "punch"  capability  is  somewhat  less  than  that  of  either  the  "C"  or  "B" 
pattern,  we  must  admit  to  the  possibility  that,  in  the  worst  case,  the 
pilot  will  reach  his  "Decision  Height"  before  making  visual  contact  with 
the  system,  and  therefore  have  to  abandon  his  approach.  This  is  perhaps 
a  disappointing  situation  for  the  pilot,  if  it  occurs,  but  altogether  a 
safe  operation  nevertheless.  On  the  positive  side,  however,  we  should 
remember  that,  with  the  "Bmod"  system,  the  pilot  can  rest  assured  that 
he  will  have  sufficient  visual  guidance  from  the  system,  once  he  makes 
contact,  to  safely  continue  his  approach  and  landing  maneuver. 

Looking  back  once  more  to  the  table  comparing  the  ranks  it  seems  that 
pattern  "B,"  having  been  chosen  as  2nd  most  effective  in  affording  early 
contact  and  providing  after-contact  guidance,  might  be  a  good  choice,  over¬ 
all.  It  can  reasonably  be  expected  to  provide,  approximately,  a  13-foot 
advantage  in  contact  height  over  the  "8^"  pattern.  This  is,  accepting 
a  figure  of  600  to  700  feet  per  minute  as  an  average  helicopter  "sink-rate," 
a  time  advantage  of  about  two- thirds  of  one  second.  It  does  not  seem 
reasonable  to  consider  this  as  sufficient  ground  for  judging  the  system  to 
be  superior  to  one  preferred  by  all  of  the  subject  pilots  for  it's 
Increased  guidance  capability  and  reduced  potential  for  producing  objec- 
tional  glare.  It  should  be  remembered,  when  considering  arguments  for 
choosing  between  the  "B"  and  "Bmod"  patterns,  that  the  latter  was  developed 
from  pilot  suggestions  for  Improving  the  former. 


The  "A"  pattern,  having  been  determined  to  be  least  effective  in  pro¬ 
viding  early  visual  contact  and  next  to  last  in  guidance  rank,  did  not 
merit  further  consideration.  One  pilot  did  comment,  however,  that  it 
might  provide  suitable  guidance,  at  somewhat  lower  cost,  in  better-than-IFR 
weather  conditions  and  provide  a  suitable  base  for  economical  expansion  to 
a  "Bmod"  Pattern  when  required  at  a  later  date. 

Pilots  indicated  that  they  considered  the  100  percent  intensity  set¬ 
ting,  used  on  all  systems  except  those  of  the  pad  wing  bars*  quite  suitable 
for  the  visibility  conditions  flown,  and  stressed  the  need  for  balanced 
lighting  intensities  throughout  the  system. 


aafatWiL  ~  £i-r> 


CONCLUSIONS 


Based  on  the  results  of  this  evaluation  effort,  it  is  concluded  that: 

1.  The  helicopter  approach  lighting  pattern  referred  to  as 
In  this  report  is  the  most  effective  of  those  tested  in  providing 
approach  guidance  at  decision  heights  of  200  feet  or  less  and  for  approach 
glide  path  angles  of  6°  or  less  under  IFR  weather  condi tons. 

2.  The  other  three  approach  lighting  patterns  evaluated,  referred 

to  as  "A,"  "B,"  and  "C"  in  the  report,  while  providing  a  usable  measure  of 
visual  guidance  for  the  conditions  stated,  proved  substantially  less 
effective  than  the  "Bmod"  pattern  referenced  above. 
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APPENDIX 


HELIPORT  IFR  LIGHTING  EVALUATION 
PILOT'S  RATING  SHEET 


PILOT:  "L" _  AIRCRAFT  TYPE:  UH-lH  Helicopter 

DATE:  Oct '71  to  May  *72  TIME  OF  DAY:  Day  &  Night  LOCATION :  NAFEC 

WEATHER :  200'  to  500',  k  to  l*g  mile,  rain/fog _ 

(Ceiling,  Visibility,  Type  of  Vis.  Restriction,  ETC.) 


•  Note:  Please  rate  all  patterns  on 
all  features  by  entering  a 
number  in  each  blank,  using 
1  to  mean  most  effective,  2 
to  mean  second  best,  etc. 

1.  Provides  unique  and  unmistakable 
identification  of  the  approach 
to  the  helipad. 

2.  Provides  approach  course  align¬ 
ment  information. 


3.  Provide  information  about  rate 
of  closure  with  helipad. 

4.  Provides  aircraft  pitch  attitude 
information. 


5.  Does  not  produce  objectionable 
glare  conditions. 

6.  Overall  system  effectiveness 
and  desirability. 

•7.  Other  comments,  suggestions,  etc. 

''B11  is  best  except  for  2  items  in  which  "A”  is  best.  "B"  would  move 
to  best  in  all  categories  if  the  so-called  "Brood"  replaced  it. 

Note:  All  light  intensities  should  be  equal. _ 

2l 


0- 

1 

2 

-0- 

1 

1*5 

-0- 

1 

3 

-  Bm  “ 

1 

1*5 

1*5 

2 

3 

1*5 

2 

1% 

3 

1*5 

2 

1*5 

3 

3 

2 

JL*s_ 

2 

1*5 

3 

Jh- 

HELIPORT  IFR  LIGHTING  EVALUATION 
PILOT'S  RATING  SHEET 


PILOT: 


AIRCRAFT  TYPE:  UH-lH  Helicopter 


DATE:  Oct  *71  to  May1 72  TIME  OF  DAY:  Day  &  Night  LOCATION :  NAFEC 

WEATHER ;  200 1  to  500* ,  h  to  1*5  mile,  rain/fog _ 

(Ceiling,  Visibility,  Type  of  Vis.  Restriction,  ETC.) 

Note:  Please  rate  all  patterns  on  I  I  Z Z  I _ Z  z 

all  features  by  entering  a  I  “I  IZ  Z 

number  in  each  blank,  using  \  /  \  ~~  / - \—  —  / 

1  to  mean  most  effective,  2  \  /  \-  — /  —  \Z.  Z 

to  mean  second  best,  etc.  2 _ '  lUZ*  _  ~ ' 

—I  A  |-  —  B  I—  —I  C  I—  -  B  — 

1.  Provides  unique  and  unmistakable  < - *  ‘ - 1  I - 1  — HL_ 

identification  of  the  approach  I  I  I  I 

to  the  helipad.  4  1  3  2 

2.  Provides  approach  course  align¬ 
ment  information.  3  2  4  1 

3.  Provide  information  about  rate 

of  closure  with  helipad.  4  2  3  1 

4.  Provides  aircraft  pitch  attitude 

information.  4  3  1  2 

5.  Does  not  produce  objectionable 

glare  conditions.  1  3  4  2 

6.  Overall  system  effectiveness 

and  desirability.  3  2  4  1 

7.  Other  comments,  suggestions,  etc. 

The  appears  most  favorable  while  flying  the  UH-lH.  Must  verify 

the se  results  with  other  (large)  helicopters.  I  feel  with  the  " 

pattern  that  minimums  of  l/8th  mile  (vis.)  would  not  be  unreasonable . 
Intensities  did  not  seem  to  present  a  problem. 


HELIPORT  IFR  LIGHTING  EVALUATION 
PILOT'S  RATING  SHEET 
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PII'YT: 


AIRCRAFT  TYPE: _ UH-lH  Helicopter 


DATE:  Oct* 71  to  May '72  TIME  OF  DAY:  Day  &  Night  LOCATION:  NAFEC 


WEATHER :  200*  to  500 \  to  1%  mile,  rain/fog _ 

(Ceiling,  Visibility,  Type  of  Vis.  Restriction,  ETC.) 


Note:  Please  rate  all  patterns  on 
all  features  by  entering  a 
number  in  each  blank,  using 
1  to  mean  most  effective,  2 
to  mean  second  best,  etc. 


1.  Provides  unique  and  unmistakable 
identification  of  the  approach 
to  the  helipad. 


0‘ 

I 


0- 

I 


0 

I 


Tt 

I 


2.  Provides  approach  course  align¬ 
ment  information. 


Provide  information  about  rate 
of  closure  with  helipad. 


Provides  aircraft  pitch  attitude 
information. 


Does  not  produce  objectionable 
glare  conditions. 


Overall  system  effectiveness 
and  desirability. 


Other  comments,  suggestions,  etc. 


i"  is  considered  best.  "A"  is  inadequate  for  daylight.  There  is 


considered  to  be  very  little  difference  between  "B"  and  "C";  both 


provide  too  much  glare  at  .night.  "C"  appeared  to  be  better  after  a 


learning  period,  but  still  not  as  good  as  "Bmo<3”  or  "B" 


j 


HELIPORT  IPR  LIGHTING  EVALUATION 


PILOT'S  RATING  SHEET 


PILOT: 


AIRCRAFT  TYPE:  UH-1H  Helicopter 


DATE:  Oct' 71  to  May1 72  TIME  OP  DAY:  Day  &  Night  LOCATION :  NAFEC 

WEATHER :  200'  to  500 h  to  1^  mile,  rain/fog _ 

(Ceiling,  Visibility,  Type  of  Vis.  Restriction,  ETC.) 


a 

I 


0 

I 


Note:  Please  rate  all  patterns  on  I  _ XZ _ —  — 

all  features  by  entering  a  I  jlzHj  i  ~  —  j 

number  in  each  blank,  using  \  /  \  “ ~  / - \  ^  —  j 

1  to  mean  most  effective,  2  \  /  \~ —  /  —  \—  —  / 

to  mean  second  best,  etc.  2 _ 1  r~n  I _ \  _ 

—  A  I - 1  B  I—  -I  C  I - Bm  - 

1.  Provides  unique  and  unmistakable  1 - 1  1 - 1  • - •  - 

identification  of  the  approach  I  I  I  I 

to  the  helipad.  2  3  4  _1 _ 

2.  Provides  approach  course  align¬ 
ment  information.  2  3  4  1 

3.  Provide  information  about  rate 

of  closure  with  helipad.  3  2  4  1 

4.  Provides  aircraft  pitch  attitude 

information.  3  2  4  1 

5.  Does  not  produce  objectionable 

glare  conditions.  1  3  4  2 

6.  Overall  system  effectiveness 

and  desirability.  3  2  4  1 

7.  Other  comments,  suggestions,  etc. 

(A)  Initial  ident.  with  low  ceilings  more  evident  with  the  higher  light 


concentration  at  the  approach  end, i ,e. light  load  such  as  "C"  &  " 

(B)  With  cross  wind  from  left,  lights  were  blocked  to  co-pilot.  Most 
adverse  situation  for  pilot  was  strong  cross-wind  from  the  right 

(C)  Move  wing-bar  lights  closer  to  the  pad,  peripheral  loss  in  close 


over  the  pad 


^vvHW 


WEATHER :  200'  to  500*,  \  to  l*s  mile,  rain/fog _ 

(Ceiling,  Visibility,  Type  of  Vis.  Restriction,  ETC.) 


Note:  Please  rate  all  patterns  on 
all  features  by  entering  a 
number  in  each  blank,  using 
1  to  mean  most  effective,  2 
to  mean  second  best,  etc. 

1.  Provides  unique  and  unmistakable 
identification  of  the  approach 
to  the  helipad. 

2.  Provides  approach  course  align¬ 
ment  information. 

3.  Provide  information  about  rate 
of  closure  with  helipad. 

4.  Provides  aircraft  pitch  attitude 
information. 

5.  Does  not  produce  objectionable 
glare  conditions. 

6.  Overall  system  effectiveness 
and  desirability. 

.  Totals 

7s  Other  comments,  suggestions,  etc. 


-0- 

i 


0- 

i 

7 


0- 

I 

13 


9*5 

9 

15 

4*5 

13 

7 

13 

5 

13 

9*5 

9 

6*5 

JbL _ 

13 

_13_ 

11 

7*5 

15 

4*5 

63 

53 

78 

34 

(3) 

(2) 

(4) 

(1) 

